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Surface morphology analysis of LED structures based on In(Al-
Ga)P/InGaP/GaP by means of AFM and NSOM methods
(S. Ďatko, J. Kováč, D. Haško, A. Šatka, S. Hasenöhrl) .........275
In this work there are examined the structural surface characte-
ristics of the P/In

0→0.76
Ga

1→0.24
P/In

0.76
(AlGa)

0.24
P sample with an 

active LED area created by a P-N transition in quaternary material 
In(AlGa)P. A surface morphology was treated using AFM method 
in contact and semicontact regimes. The obtained results were com-
pared with measured results of optical transmission using NSOM in 
shear force regime provided transmission measurements utilizing 
a tipped optical fibre. The aim of the work is to compare measured 
results of surface morphology of LED structures not matched in 
grid to the substrate obtained by various SPM methods.

Artefacts in near-field scanning optical microscopy  
(P. Klapetek, J. Buršík) ............................................................279
A quantitative analysis and adequate theoretical and practical steps 
employing a near-field scanning optical microscope (NSOM) 
are currently quickly developing areas of near-field optics. The 
basic task of the analysis consists in the correct description of tip 
– surface system geometry together with an electromagnetic field 
propagation through the system. This article deals with the results 
characterising tips applied in a scanning electron microscope 
technique and modelling field in the scanning optical microscope. 
Results are compared with practical measurements obtained with 
simple structures.

Surface morphology analysis of ZnO thin films deposited by 
RF sputtering using an atom force microscopy 
(D. Haško, J. Kováč, I. Novotný a Ľ. Jánoš) ...........................281
This article deals with a morphology analysis of polycrystalline 
ZNO thin films deposited by radio-frequency diode sputtering in 
Ar+ and Ar’+N

2
 atmosphere on the SiO

2
/Si and glass substrates. The 

surface structure of polycrystalline ZnO sputtered films of about 
500 nm thickness was revealed using an atom force microscopy 
method and then after their thermal annealing at temperature 500 
°C - 600 °C in N

2
 and H

2
+N

2
 forming gas atmosphere. The surface 

roughness and granularity of tested samples were analysed. The 
obtained results confirmed that sputtering conditions together 
with annealing have an effect on polycrystalline ZnO film char-
acteristics.

Study of photo-dynamic effect on tumour cell lines using an 
atom force microscopy (K. Tománková, H. Kolářová, R. Bajgar, 
M. Vůjtek, H. Dušková) ...........................................................285

An atomic force microscopy (AFM) is used to the morphol-
ogy imaging of tumour cell lines and processes taking place in a 
photo-dynamic therapy. The basic condition for a high-quality 
scan is a proper fixation of microscopic slides with no morphology 
destruction of whole cells and cell structures. A new microscopy 
development allows scanning in various media, e.g. liquids. For 
this purpose we use100 µm dry scanner and noncontact mode. As 
a biological material under study we examined cell lines A549 
(bronchogenic carcinoma) and G361 (dermal melanoma). A cell 
scanning is limited by the apparatus design and therefore we use 
a combination of AFM and an inverse optical microscope. The 
aim of this work is a study of photo-dynamic effects on tumour 
cell lines using an atomic force microscope. The photo-dynamic 
effect is initialised by ClAlPcS

2
 sensitizers, the light source is 

LED diode emitting the wavelength 640 nm. A therapeutic effec-
tiveness is detected with Synergy HT fluorescent reader together 
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Submikrometrová analýza dislokací v polovodičích a dielek-
trikách (Š. Lanyi, V. Nádaždy, M. Hruškovič a J. Hribik) ..... 290
Kapacitně (nábojově) založená spektroskopie DTLS (Deep 
Level Transient Spectroscopy) patří mezi zavedené metody pro 
analýzu dislokací v polovodičích (v polovodičích nebo v dielek-
trikách). Citlivost metod lze zvýšit na úroveň dostatečnou pro 
použití v rastrovací tunelové mikroskopii. Článek porovnává 
tyto dvě metody, jejich výhody a omezení a také příklady spekter 
izotermických nabojových přechodů získaných v pentacenové 
tenké vrstvě.

Mimoosové přiblížení Fresnelovy difrakce 
(M. Miler, M. Hradil, J. Pala, I. Aubrecht) ............................. 300
Je analyzována difrakce pro šikmé šíření světla pod velkým úhlem. 
Přiblížení Fresnelovou difrakcí je platné za předpokladu , že svazek 
je odchýlen do směru šikmého šíření, struktura difrakčního stínítka 
je promítnuta na rovinu kolmou ke směru šíření a difrakční obrazec 
je pozorován na rovině kolmé k šíření. Úloha je ilustrována difrakcí 
na kruhové apertuře.

with a fluorescent marker CM-H
2
DCFDA. Thus we measure the 

kinetics of free radicals (ROS) production and ROS production 
after sample exposure 15 Jcm-2. Cells are imaged before and after 
photo-dynamic therapy (PDT) in two kind of picture: topography 
and phase imaging. From the results it can be concluded that be-
fore PDT the cells have smooth fine surfaces without pronounced 
roughness and after PDT the cells are cracked and it is possible to 
observe a manifestation of apoptis.
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